Mr Edward Hitchcock (Western General Hospital, Edinburgh) Stereotactic Myelotomy Interruption of the decussating fibres passing into the spinothalamic tract by a medial longitudinal incision in the cord should theoretically result in bilateral loss of pain and temperature sensation in an area corresponding with the number of segments severed. The procedure was first suggested by Greenfield in 1926 and the operation performed by Armour (1927) . Quite independently Putnam (1934) performed a cervical myelotomy for intractable pain in the arms and shoulders. Lumbosacral commissurotomy was performed by Leriche in 1928 and reported in 1936 . It has become a well established pain-relieving procedure, notably by French workers. Broager (1972) performed a myelotomy in the lower half of the thoracic spinal cord in 22 patients complaining of intractable pain in the lower half of the body. He noted that all patients experienced paresthesia and change of body consciousness in the lower half of the body and some patients also had unpleasant dysmesthesia immediately after operation, although these symptoms decreased in most cases during the following days or weeks.
The hazards of cervical cordotomy for patients with preoperative respiratory inadequacy are well known (Belmusto et al. 1963 , Hitchcock & Leece 1967 , Rosomoff et al. 1969 . In cases of bilateral chest pain the risk may make the operational risks unacceptable. The advantages of a procedure which would not interfere with these pathways encouraged a reappraisal of the operation of cervical commissurotomy and a percutaneous stereotactic technique was devised (Hitchcock 1969) . Five patients were treated by this method.
Since then we have performed 26 procedures on 26 patients, most of whom suffered from pain due to neoplasia. Their ages ranged from 42 to 79, and 17 were over 60 years.
The procedure was abandoned in 5 patients owing to technical difficulties. Two patients were lost to follow up although pain free at the time of discharge from hospital several days postoperatively. Of the remaining 19 patients the result was regarded as excellent in 8 patients who had sustained complete relief from pain without analgesics until death or last follow-up (10, 26, 26, 28 days; 2, 4, 6 months and 4 years). Six of these patients had well marked sensory changes (75 %). Pain relief was regarded as good in 5 patients where pain recurrence was slight, not requiring strong analgesics or surgery, or was of brief duration (7 days; 2, 2, 5, 17 months). Four of these patients had well marked sensory changes (80%). Poor relief was achieved in 4 patients where pain relief was brief and subsequent surgery or strong analgesics were required (6, 7, 28, 28 days). Only one of this group had sensory changes (25 %Y). No relief was obtained in 2 patients.
It is important to point out that the procedure did not involve splitting the cord along many segments but simply the insertion of an electrode into the commissural region and destruction of this part of the cord. Theoretically only a part of one segmental decussation could have been destroyed by the very small lesion, despite which quite extensive analgesias were produced and, interestingly, analgesia was also produced in lower parts of the body. There is no evidence to suggest that the spinothalamic fibres from the lower parts of the body are still decussating or lying near the central canal of the spinal cord in the cervical region. In some of these patients, however, it was noted that the analgesia was unaccompanied by the usual loss of discrimination between sharp and blunt components. In other parts of the body, however, 'spinothalamic analgesia' was usually produced. This suggested that the effects of commissurotomy were to destroy decussating spinothalamic fibres from the upper part of the body which would seem to lie closer to the central cord than was generally realized during their decussation. An explanation for the loss of pain in the lower part of the body would be to postulate an entirely separate, purely pain pathway ascending the spinal cord possibly multisynaptically close to the midline.
Shealy et al. (1966) have recorded evoked responses in the central cord region from C fibres. This is the same region where frequent cross connections within the propriospinal system have been demonstrated (Gernandt & Shimamura 1961 ), whilst Tower et al. (1941 have shown the dense grouping of small fibres at the base of the dorsal funiculus. Davis et al. (1929) have demonstrated the presence of both direct and crossed pain pathways close to the grey matter and ascending to cross in the high cervical cord and lower medulla. It is probable that most pain fibres cross within three or four segments but Richards et al. (1966) have brought forward evidence for uncrossed ascending small fibres. Sourek (1969) noted that pain disappeared even from dermatomes in which normal sensation to pinprick was preserved, whilst the postoperative defect in pain and temperature perception proved by pinprick or thermal stimuli was relatively small, involving a girdle-shaped area corresponding to the level of the incision. In 10 patients he measured pain conduction time by the method of Gordon & Whitteridge (1943) . He found a significantly longer conduction time for the same stimulis applied to skin below the level of incision with preserved pinprick sensation, and he suggested that the clinical results ofcommissural myelotomy were partly attributable to injury to the most medial fast conducting fibres of the dorsal funiculi. Adopting the views of Noordenbos (1959) he points out that pain is produced normally by two anatomically and functionally different systems, one anterolateral and the other dorsal. When one system is partially or completely damaged the normal afferent time and space pattern of impulses reaching the brain is distorted and the result is a loss of the normal experience of pain, although there may be a new unpleasant experience, hard to define, to which the patient can be indifferent.
Recently Schvarcz (1973) has performed stereotactic myelotomy on 18 occasions. He obtained excellent results in 13 of the 17 patients, one of whoma patient with Hodgkin's disease and severe prurituswas completely relieved of pain and pruritus up to the level of the first cervical dermatome. He was not always able to demonstrate sensory losses and noted that the localization of stimulus, sharp and blunt discrimination were preserved although the stimulus itself was not painful. He noted that occasionally bizarre analgesias with unusual distribution occurred, which he attributed to interruption of decussating spinothalamic fibres. Although he suggests similarity with the effects of centre median lesions, the difference is that in thalamic cases subjective pain is removed but patients do not have analgesia. In the case of myelotomy both subjective complaint of pain and the objective complaint of pain disappear.
To summarize, this procedure seems to be useful in avoiding the disorders associated with cordotomy and strongly suggests that the organization of pain pathways is a complex interaction between mediodorsal and anterolateral fibres. The interruption of a slow, multisynaptic pathway in or around the grey matter may also play a role in producing the curiously discrete objective responses. Mr A E Booth (Walsgrave Hospital, Coventry)
Intrathecal Hypertonic Saline
In a series of patients in whom hypertonic saline was given for the control of intractable pain it was shown that the transient gross sympathetic hyperactivity produced by the injectioncharacterized by hypertension, cardiac arhythmias, tachycardia, tachypncea, fasciculation and piloerectioncould reliably be prevented by the prior performance of an epidural block involving those segments to be bathed by the saline. In patients to whom a second or subsequent injection of hypertonic saline was given, the sympathetic hyperactivity was either greatly reduced or absent. It was suggested that the previous injection, although failing to give persisting control of pain had, nevertheless, produced sufficient changes in the afferent segment of the sympathetic reflex arc to modify the response.
The method gave good control or abolished pain for significant lengths of time in about 45 % of those so treated. The use of an epidural block did not appear to influence the efficacy of the injection. With the exception of two patients with presumptive evidence of gross arteriosclerosis in the blood supply to the roots of the cauda equina, who developed loss of sphincter control and sacral anwsthesia, no persisting complications were recorded in this series.
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